Actions of neuropoietic cytokines and cyclic AMP in regenerative conditioning of rat primary sensory neurons.
A conditioning lesion to peripheral axons of primary sensory neurons accelerates regeneration of their central axons in vivo or neurite outgrowth if the neurons are grown in vitro. Previous evidence has implicated neuropoietic cytokines and also cyclic AMP in regenerative conditioning. In experiments reported here, delivery through a lentivirus vector of ciliary neurotrophic factor to the appropriate dorsal root ganglion in rats was sufficient to mimic the conditioning effect of peripheral nerve injury on the regeneration of dorsal spinal nerve root axons. Regeneration in this experimental preparation was also stimulated by intraganglionic injection of dibutyryl cyclic AMP but the effects of ciliary neurotrophic factor and dibutyryl cyclic AMP were not additive. Dibutyryl cyclic AMP injection into the dorsal root ganglion induced mRNAs for two other neuropoietic cytokines, interleukin-6 and leukemia inhibitory factor and increased the accumulation of phosphorylated STAT3 in neuronal nuclei. The in vitro conditioning action of dibutyryl cyclic AMP was partially blocked by a pharmacological inhibitor of Janus kinase 2, a neuropoietic cytokine signaling molecule. We suggest that the beneficial actions of increased cyclic AMP activity on axonal regeneration of primary sensory neurons are mediated, at least in part, through the induction of neuropoietic cytokine synthesis within the dorsal root ganglion.